Working Principle
A p-n junction.
• The depletion layer sets up an electric field.
• Any charge in the field experiences a force that sweeps it to the end of the depletion layer.
• When p-doped and ndoped semiconductors are brought together, a depletion layer is formed Action of Photons • A photon excites an electron from the valence band to the conduction band creating an electron-hole pair.
• The excited electrons in the depletion layer move towards the n-type end while the holes move to the p-type end.
• This flow of charge drives the external load.
Uses
• Generating electricity for space vehicles.
• Power for facilities like repeater stations for tv, radio etc. in remote locations.
• Alternative energy source for household purpose where normal electricity is not feasible.
• Power source for small devices like pocket calculators.
Motivation:
A Burning Necessity
• Dwindling fossil fuels.
• Environmental hazards from other energy sources.
• Demand for portable energy source.
• Reliable energy source for remote places.
Promising Alternative Plastic Solar Cells
Advantages:
• Low production cost.
• Easy manufacturing technique
• Can be built on various substrates Device Architectures
• Simplest design uses organic semiconductor, metal-insulatormetal (MIM) tunnel diode.
• The insulator typically is a conjugated polymer.
• A more complicated design uses two conducting polymers differing in electron affinities forming heterojunction.
• Conjugated polymers are analogous to inorganic semiconductors.
• The overlap of atomic pi orbitals gives rise to delocalized bonding and antibonding pi orbitals analogous to the valence band and the conduction band.
• Energy gap between the bands is typically 1.5 -3 eV which lies in the range of the visible light.
(MIM Tunnel Diode)
